Programmed cell death and mutation induction in AHH-1 human lymphoblastoid cells exposed to m-amsa.
One role of programmed cell death (apoptosis) is the removal of cells with DNA damage from the population. Certain cells, however, are able to suppress the signals for apoptotic cell death and maintain viability. This suggests that the susceptibility of a cell to either undergo apoptosis or escape from the apoptotic death pathways may be an important factor in chemical mutagenesis. In order to provide insight into the role of apoptosis in the recovery of chemically induced mutants, AHH-1 cells were exposed to the chromosomal mutagen, m-amsa, and the percentage of cells undergoing apoptosis or necrosis quantified by flow cytometry. Logistic regression analysis revealed that the primary manner of cell death was by apoptosis. Two specific-locus mutations assays, the tk and the hprt, were utilized as markers for cells with DNA damage and that retained clonogenicity under conditions known to induce apoptosis. Analysis of variance indicated that the concentration-dependent increase in the mutant fraction at the tk locus was significant and the result of the recovery of clones with the slow-growth phenotype. Because this phenotype is thought to reflect chromosomal mutations, these results are consistent with the survival and clonogenicity of damaged cells. This suggests that the ability to recover mutant cells may be influenced by the suppression of or an escape from the apoptotic death pathways.